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(54)  Vehicle  frame 

(57)  A  vehicle  frame  (1)  is  constructed  of  a  frame 
body  (2)  including  a  head  component  (1  0)  for  supporting 
a  front  wheel  (6),  a  seat  supporting  component  (12)  for 
supporting  a  seat  (29),  and  a  frame  component  coupled 
to  the  head  component  (10)  and  to  the  seat  supporting 
component  (12).  The  frame  component  defines  a  sealed 
space  (20)  that  is  hermetically  sealed  from  the  head 
component  (10)  and  the  seat  component  (12).  The 
frame  component  includes  a  gas  opening  disposed  (21  ) 
on  a  side  surface  thereof  and  displaced  from  the  head 
component  (10)  and  the  seat  component  (12)  so  that 
the  sealed  space  (20)  may  be  charged  with  a  com- 
pressed  gas.  If  desired,  the  frame  component  may  in- 
clude  a  separate  opening  for  supplying  compressed  gas 
to  another  component  mounted  on  the  bicycle. 

Figure  2 
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Description 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  is  directed  to  a  vehicle  frame 
and,  more  particularly,  to  a  bicycle,  tricycle  or  motorcy- 
cle  frame  capable  of  storing  compressed  gas  inside  the 
frame  members  thereof. 

Vehicles  driven  by  human  power,  such  as  bicycles, 
motor-assisted  bicycles,  and  tricycles,  have  a  frame  and 
wheels  that  are  rotatably  supported  by  the  frame  and 
are  mounted  with  air-filled  rubber  tires.  In  the  case  of  a 
bicycle  or  motor-assisted  bicycle,  the  frame  usually 
comprises  tubes  made  of  metal  or  synthetic  resin,  and 
a  space  is  formed  on  the  inside  of  the  frame.  With  a  bi- 
cycle,  for  instance,  a  shift  apparatus,  a  brake  apparatus, 
or  the  like  can  be  operated  by  using  a  pneumatic  device 
that  is  lightweight  and  easy  to  operate.  Of  course,  such 
devices  usually  require  a  compressed  air  source  to  op- 
erate  them.  In  the  case  of  a  vehicle  that  is  large  and  has 
a  motor,  such  as  an  automobile,  an  air  compressor  can 
be  mounted  on  board,  but  the  installation  of  such  a  large 
compressed  air  source  is  a  difficult  proposition  with  a 
vehicle  that  is  small,  lightweight,  and  human-powered, 
such  as  a  bicycle.  When  gas  actuated  devices  are  used 
with  a  bicycle,  it  is  possible  to  mount  a  small  gas  cylinder 
filled  with  liquefied  gas,  for  example,  on  the  bicycle.  With 
bicycles  that  need  to  be  lightweight,  however,  the  instal- 
lation  of  a  small  gas  cylinder  is  a  problem  in  that  the 
weight  of  the  cylinder  makes  the  bicycle  that  much  heav- 
ier.  Light  weight  is  a  concern  common  to  all  vehicles  driv- 
en  by  human  power,  and  not  just  bicycles,  and  reducing 
the  weight  allows  the  running  performance  of  the  vehicle 
to  be  enhanced.  Even  if  weight  were  not  a  problem,  how- 
ever,  another  problem  with  the  use  of  a  gas  cylinder  that 
has  been  charged  with  carbon  dioxide  or  another  lique- 
fied  gas  as  the  compressed  gas  source  is  the  difficulty 
of  recharging  the  gas  cylinder  with  gas  when  it  runs  out. 
This  means  that  expensive  gas  cylinders  have  to  be  kept 
on  hand  at  all  times. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  is  directed  to  a  vehicle  frame 
having  a  construction  with  which  compressed  gas  can 
be  obtained  easily  and  preferably  inexpensively  in  a  bi- 
cycle  or  another  such  vehicle  without  unduly  increasing 
the  weight  of  the  vehicle.  In  one  embodiment  of  the 
present  invention,  a  vehicle  frame  is  constructed  of  a 
frame  body  including  a  head  component  for  supporting 
a  front  wheel,  a  seat  supporting  component  for  support- 
ing  a  seat,  and  a  frame  component  coupled  to  the  head 
component  and  to  the  seat  supporting  component.  The 
frame  component  defines  a  sealed  space  that  is  hermet- 
ically  sealed  from  the  head  component  and  the  seat 
component.  The  frame  component  includes  a  gas  open- 
ing  disposed  on  a  side  surface  thereof  and  displaced 
from  the  head  component  and  the  seat  component  so 

that  the  sealed  space  may  be  charged  with  a  com- 
pressed  gas.  If  desired,  the  frame  component  may  in- 
clude  a  separate  opening  for  supplying  compressed  gas 
to  another  component  mounted  on  the  bicycle. 

5  In  a  more  specific  embodiment,  the  frame  compo- 
nent  is  constructed  of  a  down  tube  extending  downward 
and  rearward  relative  to  the  head  component,  a  top  tube 
extending  rearward  relative  to  the  head  component 
above  the  down  tube,  a  seat  tube  disposed  in  an  inter- 

10  mediate  location  relative  to  the  seat  supporting  compo- 
nent  and  the  bottom  bracket  component,  a  seat  stay  that 
forks  downward  and  rearward  relative  to  the  top  tube, 
and  a  chain  stay  that  forks  rearward  relative  to  the  bot- 
tom  bracket  component.  In  this  case  the  sealed  space 

is  is  disposed  within  at  least  one  of  the  down  tube,  the  top 
tube,  the  seat  tube,  the  seat  stay  and  the  chain  stay.  To 
maximize  the  storage  capability  of  the  vehicle  frame,  the 
interior  spaces  of  the  down  tube,  the  top  tube,  the  seat 
tube,  the  seat  stay  and  the  chain  stay  may  be  in  fluid 

20  communication  with  each  other  for  defining  the  sealed 
space. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

25  Figure  1  is  a  side  view  of  a  bicycle  which  incorpo- 
rates  a  particular  embodiment  of  a  vehicle  frame  ac- 
cording  to  the  present  invention; 
Figure  2  is  a  partial  cross  sectional  view  of  the  ve- 
hicle  frame  shown  in  Figure  1  ; 

30  Figure  3  is  a  schematic  diagram  of  a  gas  actuated 
derailleur  system  that  may  be  used  in  the  bicycle 
shown  in  Figure  1  ; 
Figure  4  is  a  schematic  view  of  a  gas  actuated 
cleaning  device  that  may  be  used  in  the  bicycle 

35  shown  in  Figure  1  ; 
Figure  5  is  a  schematic  view  of  a  lubricating  device 
that  may  be  used  in  the  bicycle  shown  in  Figure  1  ; 
and 
Figure  6  is  a  schematic  view  of  a  gas  controlled  sus- 

40  pension  mechanism  that  may  be  used  in  the  bicycle 
shown  in  Figure  1  . 

DETAILED  DESCRIPTION  OF  THE  EMBODIMENTS 

45  In  Figure  1  ,  an  MTB  type  of  bicycle  to  which  an  em- 
bodiment  of  the  present  invention  has  been  applied  is 
equipped  with  a  diamond-shape  frame  1  that  makes  up 
the  skeleton  of  the  chassis.  The  frame  1  has  a  frame 
body  2  consisting  of  a  front  triangle  and  a  rear  triangle, 

so  and  a  front  fork  3  that  is  rotatably  supported  around  a 
diagonal  vertical  axis  by  the  front  portion  of  the  frame 
body  2  and  that  is  equipped  at  its  lower  portion  with  two 
pneumatic  suspensions  3a.  The  bicycle  comprises  a 
handle  component  4  that  is  linked  to  the  front  fork  3,  a 

55  drive  component  5  that  is  attached  to  the  lower  portion 
of  the  frame  body  2  and  that  converts  pedaling  force  into 
drive  force,  a  front  wheel  6  that  is  detachably  mounted 
to  the  lower  end  of  the  front  fork  3,  a  rear  wheel  7  that 

30 

35 

40 

45 

50 

2 



3 EP  0  819  599  A2 4 

is  detachably  mounted  to  the  rear  end  of  the  frame  body 
2,  and  front  and  rear  brakes  8  and  9. 

As  shown  in  Figure  2,  the  frame  body  2  has  a  head 
component  10  that  rotatably  supports  the  front  fork  3,  a 
bottom  bracket  component  11  that  is  used  to  rotatably 
support  a  bottom  bracket  axle  (not  shown),  a  saddle  fix- 
ing  component  1  2  that  is  used  to  fix  a  saddle  (discussed 
below),  and  tube  frame  members  1  3  that  link  the  com- 
ponents  10  through  12.  These  components  are  manu- 
factured  by  the  welding  of  metal  tubes  composed  of  alu- 
minum,  chrome-moly  steel,  a  titanium  alloy,  or  another 
such  material. 

The  tube  frame  members  1  3  comprise  a  down  tube 
1  5,  a  top  tube  1  6,  a  seat  tube  1  7,  a  seat  stay  1  8,  and  a 
chain  stay  19.  The  down  tube  15  extends  diagonally 
downward  and  rearward  from  the  head  component  10, 
and  the  bottom  bracket  component  1  1  is  provided  to  the 
rear  end  of  the  down  tube  15.  The  top  tube  16  extends 
rearward  from  the  head  component  10  above  the  down 
tube  15.  The  seat  tube  17  links  the  rear  end  of  the  top 
tube  16  with  the  rear  end  of  the  down  tube  15.  The  cy- 
lindrical  saddle  fixing  component  12  is  fixed  by  welding 
to  the  rear  portion  of  the  seat  tube  1  7.  As  shown  in  Fig- 
ure  1  ,  a  seat  post  29a,  to  the  upper  end  of  which  is  fixed 
a  saddle  29b,  is  fixed  to  this  saddle  fixing  component  1  2 
such  that  its  vertical  position  can  be  adjusted.  The  seat 
stay  1  8  extends  in  a  two-forked  branch  downward  and 
rearward  from  the  rear  end  of  the  top  tube  1  6.  The  chain 
stay  1  9  extends  in  a  two-forked  branch  rearward  from 
the  bottom  bracket  component  11  and  is  linked  to  the 
rear  ends  of  the  seat  stay  18. 

The  insides  of  these  tube  frame  members  13  are 
hermetically  sealed  off  from  the  outside,  and  the  spaces 
inside  adjacent  tubes  communicate  with  each  other  and 
constitute  a  gas-charging  component  20  that  is  capable 
of  storing  about  10  kg/cm2  compressed  air  at  the  most. 
Here,  the  internal  spaces  of  the  down  tube  15  and  the 
top  tube  1  6  communicate  at  the  portion  to  the  rear  of  the 
head  component  1  0,  while  the  internal  space  of  the  seat 
tube  1  7  communicates  with  those  of  the  top  tube  1  6  and 
the  down  tube  15  at  the  upper  and  lower  ends,  respec- 
tively,  of  the  seat  tube  1  7.  The  internal  spaces  of  the  top 
tube  16  and  the  seat  stay  18  communicate  via  a  com- 
munication  hole  1  8a  formed  in  the  rear  portion  of  the  top 
tube  16,  and  the  internal  spaces  of  the  down  tube  15 
and  the  chain  stay  1  9  communicate  at  the  upper  portion 
of  the  bottom  bracket  component  11  . 

The  upper  surface  of  the  top  tube  16  is  provided 
with  a  gas  charging  opening  21  that  is  used  to  charge 
the  gas-charging  component  20  with  compressed  gas, 
and  two  gas  supply  openings  22  that  are  used  to  supply 
the  compressed  gas  stored  on  the  inside  to  the  outside. 
The  gas  charging  opening  21  is  provided  to  the  rear  por- 
tion  of  the  top  tube  16.  A  U.S.  type  of  tire  valve  (schrader 
valve),  for  example,  is  mounted  to  the  gas  charging 
opening  21  ,  and  this  construction  allows  compressed  air 
to  be  charged  easily  by  means  of  a  bicycle  air  pump  or 
an  automobile  air  pump.  The  two  gas  supply  openings 

22  are  provided  in  parallel  in  the  longitudinal  direction 
to  the  front  portion  of  the  top  tube  1  6.  A  pressure  gauge 
23,  which  is  used  to  display  the  base  pressure  inside 
the  gas-charging  component  20  and  to  display  the 

5  amount  of  remaining  gas,  is  mounted  to  one  of  the  gas 
supply  openings  22,  and  a  pressure  regulator  25,  which 
is  equipped  with  a  pressure  gauge  24,  is  mounted  to  the 
other  of  the  gas  supply  openings  22.  Air  tube  support 
rings  26  are  provided  at  suitable  intervals  from  the  top 

10  tube  16  to  the  lower  portion  of  the  seat  stay  18.  In  addi- 
tion,  a  seat  27  that  is  used  to  mount  a  rear  brake  9  is 
formed  somewhere  along  the  seat  stay  1  8,  and  a  brack- 
et  28  that  is  used  to  mount  a  front  derailleur  (discussed 
below)  is  formed  at  the  rear  portion  of  the  lower  end  of 

is  the  seat  tube  17. 
As  shown  in  Figure  1  ,  a  handle  stem  30,  which  con- 

stitutes  the  handle  component  4,  is  fixed  to  the  upper 
portion  of  the  front  fork  3.  A  handlebar  31  that  extends 
to  the  left  and  right  is  fixed  to  the  upper  end  of  the  handle 

20  stem  30.  End  bars  32  are  mounted  to  the  ends  of  the 
handlebar  31  .  Grips  (not  shown)  are  mounted  on  the  in- 
ner  side  of  the  end  bars  32.  A  brake  lever  33  and  a  pair 
of  shift  valves  34a  and  34b  that  is  used  to  shift  the  de- 
railleur  39  is  attached  on  the  inside  of  one  of  the  grips. 

25  These  shift  valves  34a  and  34b  are  normal  close  manual 
valves  that  have  levers,  and  only  allow  air  to  pass 
through  when  the  lever  is  operated.  A  pair  of  shift  valves 
34c  and  34d  is  also  provided  to  the  distal  end  of  one  of 
the  end  bars  32.  The  shift  valves  34a  and  34c  are  used 

30  to  shift  from  a  higher  gear  to  a  lower  gear,  while  the  shift 
valves  34b  and  34d  are  used  to  shift  from  a  lower  gear 
to  a  higher  gear.  As  a  result,  the  rider  can  shift  the  de- 
railleur  39  on  an  uphill  stretch,  for  example,  while  still 
gripping  the  end  bars  32,  that  is,  without  taking  his  or 

35  her  hands  off  the  end  bars  32.  A  brake  lever  (not  shown) 
that  is  equipped  with  a  shift  lever  for  shifting  a  front  de- 
railleur  (discussed  below)  is  attached  on  the  inside  of 
the  other  grip. 

The  drive  component  5  has  a  gear  crank  component 
40  35  that  is  provided  to  the  bottom  bracket  component  1  1  , 

a  hub  cog  component  36  that  is  attached  to  the  free  hub 
of  the  rear  wheel  7,  a  chain  37  that  goes  around  the  gear 
crank  component  35  and  the  hub  cog  component  36,  a 
front  derailleur  38  and  a  rear  derailleur  39  that  are  used 

45  for  shifting  gears,  and  a  shift  operating  mechanism  40 
that  is  coupled  with  the  rear  derailleur  39  and  an  oper- 
ating  cable  44  (Figure  3)  and  that  is  used  to  move  the 
derailleur  39  reciprocally  one  gear  at  a  time  in  the  hub 
axle  direction. 

so  The  gear  crank  component  35  has  a  right  gear 
crank  42  and  a  left  crank  (not  shown),  to  the  distal  ends 
of  which  are  attached  pedals  41  .  The  right  gear  crank 
42  and  the  left  crank  are  coupled  by  a  bottom  bracket 
axle.  The  bottom  bracket  axle  is  rotatably  supported  by 

55  the  bottom  bracket  component  11.  Three  chainwheels, 
for  example,  with  different  numbers  of  teeth  are  mount- 
ed  to  the  right  gear  crank  42  such  that  they  are  parallel 
in  the  bottom  bracket  axle  direction.  Eight  hub  cogs,  for 

3 
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example,  with  different  numbers  of  teeth  are  mounted 
to  the  hub  cog  component  36  such  that  they  are  parallel 
in  the  hub  axle  direction. 

The  front  derailleur  38  has  a  chain  guide  component 
43  composed  of  a  pair  of  plates  that  guide  the  chain  37 
in  the  direction  parallel  to  the  chainwheels  in  the  gear 
crank  component  35,  and  a  link  mechanism  (not  shown) 
that  is  used  to  rotatably  support  the  chain  guide  compo- 
nent  43  generally  parallel  to  the  chainwheels  with  re- 
spect  to  the  frame  1  .  The  front  derailleur  38  is  coupled 
to  a  shift  lever  that  is  attached  to  the  handlebar  31  via 
a  cable. 

As  shown  in  Figure  3,  the  rear  derailleur  39  has  a 
chain  guide  component  45  having  two  sprockets  that 
guide  the  chain  37  in  the  direction  parallel  to  the  hub 
cogs  while  applying  tension  to  the  chain  37,  and  a  link 
mechanism  46  that  is  used  to  rotatably  support  the  chain 
guide  component  45  in  the  hub  cog  parallel  direction 
with  respect  to  the  frame  1.  The  link  mechanism  46  is 
fixed  by  a  screw  to  a  rear  fork  end  1  9a,  and  is  biased  by 
a  spring  47  so  that  the  chain  guide  component  45  is 
moved  to  the  higher  gear  side. 

The  shift  operating  mechanism  40  is  a  type  actuat- 
ed  by  air,  and  has  two  air  cylinders  50  and  51  and  an 
operation  component  52  that  is  operated  by  the  air  cyl- 
inders  50  and  51  and  that  is  used  to  operate  the  rear 
derailleur  39.  The  operation  component  52  has  a  swing- 
ing  main  arm  53  that  is  coupled  to  the  air  cylinder  50,  a 
swinging  release  arm  54  that  is  coupled  to  the  air  cylin- 
der  51  ,  and  a  cable  winder  57  that  winds  around  its  outer 
periphery  the  inner  cable  44a  of  the  operating  cable  44. 
The  cable  winder  57  is  designed  to  rotate  in  conjunction 
with  the  main  arm  53,  and  a  plurality  of  ratchet  teeth  56 
are  formed  around  the  outer  periphery  at  specific  inter- 
vals  in  the  circumferential  direction  according  to  the  par- 
allel  spacing  of  the  hub  cogs.  A  stop  pawl  58  that  en- 
gages  with  the  ratchet  teeth  56  is  positioned  on  the  outer 
peripheral  side  of  the  cable  winder  57. 

The  air  cylinders  50  and  51  are  single-throw  cylin- 
ders  that  each  has  a  return  spring  on  its  inside,  advance 
by  a  specific  stroke  when  compressed  air  is  supplied  to 
supply  openings  50a  and  51a,  and  return  to  their  home 
positions  when  this  supply  is  stopped.  The  action  of  a 
single  stroke  of  these  air  cylinders  50  and  51  causes  the 
main  arm  53  and  the  release  arm  54  to  swing  by  a  spe- 
cific  angle  back  to  their  home  positions.  The  swing  and 
return  of  the  main  arm  53  by  a  specific  angle  causes  the 
cable  winder  57  to  rotate  in  the  cable  winding  direction 
by  one  ratchet  tooth  56.  This  rotation  causes  the  inner 
cable  44a  of  the  operating  cable  44  to  be  pulled  in  the 
direction  of  the  arrow  A,  and  causes  the  rear  derailleur 
39  to  move  to  the  lower  gear  side.  As  soon  as  the  re- 
lease  arm  54  swings  back  in  place,  the  stop  pawl  58 
instantly  retracts  from  the  ratchet  teeth  56.  As  a  result, 
the  cable  winder  57  rotates  in  the  cable  play-out  direc- 
tion  by  one  ratchet  tooth  56.  This  reverse  rotation  caus- 
es  the  inner  cable  44a  of  the  operating  cable  44  to  be 
played  out  in  the  direction  of  the  arrow  B,  and  causes 

the  rear  derailleur  39  to  move  to  the  higher  gear  side. 
An  air  control  component  60  is  positioned  between 

the  gas-charging  component  20  and  the  air  cylinders  50 
and  51  .  The  air  control  component  60  has  the  four  shift 

5  valves  34a  through  34d,  and  shuttle  valves  61a  and  61  b 
that  are  connected  to  the  outlet  side  ports  of  the  shift 
valves  34a  and  34c  and  to  the  outlet  side  ports  of  the 
shift  valves  34b  and  34d,  respectively.  The  four  shift 
valves  34a  through  34d  are  normal  close,  three-port, 

10  manual  valves  that  each  have  a  lever,  as  mentioned 
above,  and  only  connect  the  inlet  ports  to  the  outlet  ports 
and  allow  air  to  pass  through  when  the  lever  is  operated. 
When  the  lever  is  released  and  returns  to  its  home  po- 
sition,  the  outlet  side  port  is  connected  with  the  exhaust 

is  port,  and  the  air  in  the  system  is  let  out  from  the  outlet 
side  port  on  down. 

The  inlet  side  ports  of  the  shift  valves  34a  through 
34d  are  connected  to  the  regulator  25,  and  the  exhaust 
ports  open  to  the  outside.  The  shuttle  valve  61a  (or  61b) 

20  is  provided  so  that  one  of  the  shift  valves  34a  and  34c 
(or  34b  and  34d)  will  not  leak  air  when  the  other  shift 
valve  34c  or  34a  has  been  operated,  and  is  provided  in 
order  to  select  the  operation  of  either  the  shift  valve  34a 
or  34c  (or  34b  or  34d).  The  outlet  side  ports  of  the  shuttle 

25  valves  61a  and  61  b  are  connected  to  the  supply  open- 
ings  50a  and  51  a  of  the  air  cylinders  50  and  51  ,  respec- 
tively.  The  various  valves  and  cylinders  are  connected 
by  air  tubes. 

The  shifting  of  the  bicycle  rear  derailleur  39  by 
30  means  of  the  compressed  air  stored  in  the  gas-charging 

component  20  will  now  be  described. 
Before  the  bicycle  is  to  be  used,  the  gas-charging 

component  20  is  charged  with  compressed  air.  Here,  for 
example,  a  U.S.  tire  valve  adapter  that  is  connected  to 

35  a  compressor  for  pumping  air  into  automobile  tires  at  a 
service  station  or  the  like  is  mounted  to  the  gas  charging 
opening  21.  The  gas-charging  component  20  is  then 
charged  with  about  5  to  8  kg/cm2  of  compressed  air,  for 
example.  The  supply  pressure  is  adjusted  to  about  2  kg/ 

40  cm2  by  the  regulator  25.  When  the  pressure  on  the  pres- 
sure  gauge  23  has  dropped  to  2  kg/cm2,  for  example, 
and  is  equal  to  the  supply  pressure,  the  compressed  gas 
will  not  be  output  from  the  gas  storage  component  20. 
Therefore,  in  this  case,  compressed  air  must  again  be 

45  charged  into  the  gas-charging  component  20. 
The  lever  of  the  shift  valve  34a  or  34c  is  operated 

one  time  when  the  rear  derailleur  39  is  to  be  shifted  from 
a  higher  to  a  lower  gear.  When  the  shift  valve  34a  or  34c 
is  operated  one  time,  the  compressed  air  that  has  been 

so  adjusted  to  about  2  kg/cm2  by  the  regulator  is  supplied 
to  the  air  cylinder  50  through  the  shift  valve  34a  or  34c 
and  the  shuttle  valve  61  a  while  the  lever  is  held.  At  this 
point,  a  valve  body  62a  on  the  inside  of  the  shuttle  valve 
61  a  is  pushed  by  the  compressed  air  in  the  direction  op- 

55  posite  to  the  air  supply  direction,  which  prevents  the 
back-flow  of  the  compressed  air  into  the  outlet  side  port 
of  the  shift  valve  34c  or  34a  on  the  reverse  side. 

When  air  is  supplied  to  the  air  cylinder  50,  the  cyl- 

4 
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inder  rod  of  the  air  cylinder  50  advances  by  a  specific 
stroke  and  causes  the  main  arm  53  to  swing  a  specific 
angle.  As  a  result,  the  cable  winder  57  rotates  in  the 
cable  winding  direction  by  one  ratchet  tooth  56.  This  ro- 
tation  causes  the  inner  cable  44a  of  the  operating  cable 
44  to  be  pulled  in  the  direction  of  the  arrow  A,  and  caus- 
es  the  rear  derailleur  39  to  move  to  the  lower  gear  side. 
When  the  lever  is  then  released,  the  outlet  side  port 
communicates  with  the  exhaust  port,  which  releases  the 
pressure  of  the  air  inside  the  air  cylinder  50,  and  the 
cylinder  rod  is  returned  by  its  spring  to  its  home  position. 
As  a  result,  the  main  lever  53  also  returns  to  its  home 
position.  Meanwhile,  the  cable  winder  57  maintains  the 
position  it  occupies  after  being  rotated  by  the  engage- 
ment  between  the  stop  pawl  58  and  the  ratchet  teeth  56. 

When  the  rear  derailleur  39  is  to  be  switched  from 
a  lower  to  a  higher  gear,  the  lever  of  the  shift  valve  34b 
or  34d  is  operated  one  time.  When  the  shift  valve  34b 
or  34d  is  operated  one  time,  the  compressed  air  is  sup- 
plied  to  the  air  cylinder  51  through  the  shift  valve  34b  or 
34d  and  the  shuttle  valve  61  b  while  the  lever  is  held.  At 
this  point,  a  valve  body  62b  on  the  inside  of  the  shuttle 
valve  61  b  is  pushed  by  the  compressed  air  in  the  direc- 
tion  opposite  to  the  air  supply  direction,  which  prevents 
the  back-flow  of  the  compressed  air  into  the  outlet  side 
port  of  the  shift  valve  34d  or  34b  on  the  reverse  side. 

When  air  is  supplied  to  the  air  cylinder  51  ,  the  cyl- 
inder  rod  of  the  air  cylinder  51  advances  by  a  specific 
stroke  and  causes  the  release  arm  54  to  swing  a  specific 
angle.  As  a  result,  the  stop  pawl  58  instantly  retracts 
from  the  ratchet  teeth  56,  and  the  cable  winder  57  ro- 
tates  in  the  cable  play-out  direction  by  one  ratchet  tooth 
56.  This  rotation  causes  the  inner  cable  44a  of  the  op- 
erating  cable  44  to  be  released  in  the  direction  of  the 
arrow  B,  and  causes  the  rear  derailleur  39  to  move  to 
the  higher  gear  side.  When  the  lever  is  then  released, 
the  outlet  side  port  communicates  with  the  exhaust  port, 
which  releases  the  pressure  of  the  air  inside  the  air  cyl- 
inder  50,  and  the  cylinder  rod  is  returned  by  its  spring  to 
its  home  position.  As  a  result,  the  main  lever  54  also 
returns  to  its  home  position.  Meanwhile,  the  cable  wind- 
er  57  maintains  the  position  it  occupies  after  being  ro- 
tated  by  the  engagement  between  the  stop  pawl  58  and 
the  ratchet  teeth  56. 

With  the  present  invention,  since  the  compressed 
gas  is  stored  in  the  gas-charging  component  20  inside 
the  frame  1  ,  compressed  gas  can  be  obtained  without 
any  increase  in  weight.  Also,  if  a  valve  that  fits  an  ordi- 
nary  air  pump  is  mounted  to  the  gas-charging  compo- 
nent  20,  the  gas-charging  component  can  be  charged 
with  compressed  air  with  ease,  allowing  compressed 
gas  to  be  obtained  easily  and  inexpensively.  Also, 
charging  the  inside  of  the  frame  1  with  compressed  air 
results  in  the  frame  1  being  reinforced  by  the  com- 
pressed  air,  which  means  that  the  rigidity  of  the  frame  1 
can  be  raised  without  any  weight  penalty. 

Figure  4  is  a  schematic  view  of  a  gas  actuated 
cleaning  device  that  may  be  used  in  the  bicycle  shown 

in  Figure  1  .  As  shown  in  Figure  4,  an  air  nozzle  71  may 
be  positioned  in  the  vicinity  of  the  brake  arms  of  the  front 
and  rear  brakes  8  and  9,  and  a  manual  valve  70  similar 
to  the  shift  valves  may  be  positioned  between  the  reg- 

5  ulator  25  and  the  air  nozzle  71  .  In  this  case,  operation 
of  the  manual  valve  70  will  cause  the  compressed  gas 
that  has  been  charged  into  the  gas-charging  component 
20  to  be  sprayed  from  the  air  nozzle  71,  allowing  any 
dirt  or  other  foreign  matter  that  is  clogging  the  brakes  8, 

10  9  to  be  removed,  and  allowing  the  braking  force  of  the 
brakes  8  and  9  to  be  kept  constant.  The  position  of  the 
air  nozzle  71  is  not  limited  to  the  brakes  8  and  9,  and 
can  also  be  any  other  site  where  cleaning  is  required. 

Figure  5  is  a  schematic  view  of  a  lubricating  device 
is  that  may  be  used  in  the  bicycle  shown  in  Figure  1.  As 

shown  in  Figure  5,  an  oiling  nozzle  81  in  which  lubricat- 
ing  oil  is  stored  may  be  positioned  at  the  hub  cog  com- 
ponent  36  and  at  the  gear  crank  component  35  of  the 
drive  component  5,  for  example,  and  a  manual  valve  80 

20  similar  to  the  shift  valves  may  be  positioned  between 
the  regulator  25  and  the  oiling  nozzle  81.  In  this  case, 
operation  of  the  manual  valve  80  will  cause  lubricating 
oil  to  be  sprayed  in  a  mist  from  the  oiling  nozzle  81  along 
with  the  compressed  gas  that  has  been  charged  into  the 

25  gas-charging  component  20,  so  that  the  gear  crank 
component  35  and  the  hub  cog  component  36  are  suit- 
ably  lubricated.  The  spraying  of  the  lubricating  oil  also 
allows  any  dirt  or  other  foreign  matter  that  is  adhered  to 
the  gear  crank  component  35  or  the  like  to  be  removed. 

30  The  position  of  the  air  nozzle  81  is  not  limited  to  the  gear 
crank  component  35  and  the  hub  cog  component  36, 
and  can  also  be  any  other  site  where  lubrication  is  re- 
quired. 

Figure  6  is  a  schematic  view  of  a  gas  controlled  sus- 
35  pension  mechanism  that  may  be  used  in  the  bicycle 

shown  in  Figure  1  .  As  shown  in  Figure  6,  a  manual  valve 
90  similar  to  the  shift  valves  may  be  positioned  between 
the  regulator  25  and  the  suspension  3a  in  orderto  adjust 
the  air  pressure  of  the  suspension  3a.  In  this  case,  since 

40  the  outlet  side  port  of  the  manual  valve  90  is  connected 
to  a  normal  close  exhaust  port,  a  check  valve  92  is  po- 
sitioned  between  the  manual  valve  90  and  the  suspen- 
sion  3a.  Also,  a  pressure  gauge  93  that  displays  the  air 
pressure  inside  the  suspension  3a  is  positioned  be- 

45  tween  the  check  valve  92  and  the  suspension  3a.  Fur- 
thermore,  an  exhaust  valve  91  is  positioned  in  tubing 
that  branches  off  from  between  the  check  valve  92  and 
the  pressure  gauge  93  in  order  to  lower  the  air  pressure 
inside  the  suspension  3a.  With  this  exhaust  valve  91, 

so  the  outlet  side  port  is  connected  to  the  exhaust  port  by 
the  operation  of  the  lever,  and  at  all  other  times  the  outlet 
side  port  is  closed. 

The  operation  of  the  regulator  25,  the  operation  of 
the  exhaust  valve  91  ,  and  the  operation  of  the  manual 

55  valve  90  allow  the  gas-charging  component  20  to  be 
charged  and  the  compressed  gas  to  be  adjusted  and 
supplied  to  the  suspension  3a,  and  allow  the  air  pres- 
sure  of  the  suspension  3a  to  be  freely  adjusted  accord- 

5 
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ing  to  the  road  surface  or  other  such  factors,  so  that  op- 
timal  suspension  characteristics  are  obtained  at  all 
times.  Also,  with  a  bicycle  that  has  a  rear  suspension, 
adjusting  the  pressure  of  the  air  in  the  rear  suspension 
allows  high-pressure  air  to  be  put  into  the  suspension 
to  make  it  more  rigid  and  reduce  pedaling  loss  on  uphill 
stretches,  and  allows  lower-pressure  air  to  be  put  in  on 
downhill  stretches  and  optimize  the  suspension  for 
downhill  riding. 

While  the  above  is  a  description  of  various  embod- 
iments  of  the  present  invention,  various  modifications 
may  be  employed.  For  example,  the  applications  of  the 
compressed  air  charged  into  the  gas-charging  compo- 
nent  20  are  not  limited  to  the  above  embodiments,  and 
all  applications  that  require  compressed  air,  such  as  the 
supply  of  air  to  the  tires,  are  included.  With  the  above 
embodiments,  the  gas-charging  component  20  was 
charged  with  less  than  10  kg/cm2  of  air  because  air  is 
easy  to  handle  and  is  less  expensive,  but  the  gas  that 
is  charged  is  not  limited  to  air,  and  may  instead  be  car- 
bon  dioxide,  helium,  or  another  such  gas.  The  present 
invention  is  not  limited  to  a  bicycle  frame,  and  can  also 
be  applied  to  any  other  vehicle  frame  that  is  driven  by 
human  power,  such  as  a  motor-assisted  bicycle  or  a  tri- 
cycle.  The  gas-charging  component  20  may  be  divided 
into  a  plurality  of  sections  according  to  the  intended  ap- 
plication  and  use.  In  this  case,  the  system  may  be  such 
that  the  various  gas  storage  components  20  are  coupled 
in  series  via  check  valves,  for  example,  the  charging  of 
the  gas  begins  with  the  gas-charging  component  fur- 
thest  upstream,  and  when  the  pressure  of  the  com- 
pressed  air  in  the  gas-charging  components  further 
downstream  drops,  these  components  are  charged 
from  the  upstream  side. 

Thus,  the  scope  of  the  invention  should  not  be  lim- 
ited  to  the  specific  embodiments  disclosed.  Instead,  the 
true  scope  of  the  invention  should  be  determined  by  the 
following  claims. 

Claims 

1.  A  vehicle  component  used  in  a  vehicle  driven  by  hu- 
man  power  comprising: 

a  frame  body  having  an  interior  sealed  space; 
and 
a  gas  valve  in  fluid  communication  with  the 
sealed  space  for  selectively  communicating 
gas  through  the  frame  body. 

2.  The  vehicle  component  according  to  Claim  1  where- 
in  the  frame  body  comprises: 

a  head  component  for  supporting  a  front  wheel; 
a  seat  supporting  component  for  supporting  a 
seat; 
a  bottom  bracket  component  for  supporting  a 

bottom  bracket  axle; 
a  frame  component  coupled  to  the  head  com- 
ponent,  to  the  seat  supporting  component  and 
to  the  bottom  bracket  component;  and 

5 
wherein  the  sealed  space  is  disposed  in  the 

frame  component. 

3.  The  vehicle  component  according  to  Claim  2  where- 
10  in  the  frame  component  comprises: 

a  down  tube  extending  downward  and  rearward 
relative  to  the  head  component;  and 
a  top  tube  extending  rearward  relative  to  the 

is  head  component  above  the  down  tube; 

wherein  the  sealed  space  is  disposed  within 
at  least  one  of  the  down  tube  or  the  top  tube. 

20  4.  The  vehicle  component  according  to  either  of 
Claims  2  or  3  further  comprising  a  seat  tube  dis- 
posed  in  an  intermediate  location  relative  to  the  seat 
supporting  component  and  the  bottom  bracket  com- 
ponent,  wherein  the  sealed  space  is  disposed  at 

25  least  partly  within  the  seat  tube. 

5.  The  vehicle  component  according  to  Claim  4  where- 
in  the  seat  tube  extends  from  the  seat  supporting 
component  to  the  bottom  bracket  component. 

30 
6.  The  vehicle  component  according  to  either  of 

Claims  4  or  5,  when  dependent  upon  Claim  3, 
wherein  interior  spaces  of  the  down  tube,  the  top 
tube  and  the  seat  tube  are  in  fluid  communication 

35  with  each  other  for  defining  the  sealed  space. 

7.  The  vehicle  component  according  to  any  of  Claims 
4  to  6,  when  dependent  upon  Claim  3,  wherein  the 
frame  component  further  comprises: 

40 
a  seat  stay  that  forks  downward  and  rearward 
relative  to  the  top  tube;  and 
a  chain  stay  that  forks  rearward  relative  to  the 
bottom  bracket  component;  wherein  the  sealed 

45  space  is  disposed  within  at  least  one  of  the 
down  tube,  the  top  tube,  the  seat  tube,  the  seat 
stay  and  the  chain  stay. 

8.  The  vehicle  component  according  to  Claim  7  where- 
so  in  interior  spaces  of  the  down  tube,  the  top  tube,  the 

seat  tube,  the  seat  stay  and  the  chain  stay  are  in 
fluid  communication  with  each  other  for  defining  the 
sealed  space. 

55  9.  The  vehicle  component  according  to  any  preceding 
claim  further  comprising  a  gas  gauge  in  fluid  com- 
munication  with  the  sealed  space  for  indicating  an 
amount  of  compressed  gas  disposed  within  the 

6 
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sealed  space. 

10.  The  vehicle  component  according  to  any  preceding 
claim  wherein  the  gas  valve  comprises  a  gas  inlet 
valve  for  communicating  gas  into  the  sealed  space,  s 
and  further  comprising  a  gas  outlet  in  fluid  commu- 
nication  with  the  sealed  space  for  releasing  gas 
from  the  sealed  space. 

11.  The  vehicle  component  according  to  Claim  10  fur-  10 
ther  comprising  a  shifting  device  in  fluid  communi- 
cation  with  the  gas  outlet  for  actuating  a  vehicle 
transmission  with  the  compressed  gas. 

12.  The  vehicle  component  according  to  either  of  15 
Claims  1  0  or  1  1  further  comprising  a  gas  outlet  valve 
in  fluid  communication  with  the  gas  outlet. 

13.  The  vehicle  component  according  to  any  of  Claims 
1  0  to  1  2  further  comprising  an  oil  supply  apparatus  20 
in  fluid  communication  with  the  gas  outlet  for  sup- 
plying  oil  in  response  to  the  compressed  gas. 

14.  The  vehicle  component  according  to  any  of  Claims 
1  0  to  1  3  further  comprising  a  vehicle  suspension  in  25 
fluid  communication  with  the  gas  outlet. 

15.  A  vehicle  frame  for  use  in  a  vehicle  driven  by  human 
power  comprising: 

a  frame  body  formed  from  at  least  one  elon-  30 
gated  tubular  member,  wherein  the  tubular  member 
has  first  and  second  longitudinal  ends  and  a  side- 
wall  therebetween,  and  wherein  the  tubular  mem- 
ber  includes  an  airtight  space  therein  except  only 
for  one  or  more  openings  on  the  sidewalk  35 

16.  A  vehicle  frame  comprising: 

17.  The  frame  according  to  Claim  16  further  comprising 
a  bottom  bracket  component  coupled  to  the  frame 

component  for  supporting  a  bottom  bracket  axle, 
wherein  the  sealed  space  is  hermetically  sealed 
from  the  bottom  bracket  component. 

18.  The  frame  according  to  Claim  1  7  wherein  the  frame 
component  comprises: 

a  down  tube  extending  downward  and  rearward 
relative  to  the  head  component; 
a  top  tube  extending  rearward  relative  to  the 
head  component  above  the  down  tube; 
a  seat  tube  disposed  in  an  intermediate  location 
relative  to  the  seat  supporting  component  and 
the  bottom  bracket  component;  and 

wherein  the  sealed  space  is  disposed  within 
at  least  one  of  the  down  tube,  the  top  tube  and  the 
seat  tube. 

19.  The  vehicle  component  according  to  Claim  18 
wherein  the  seat  tube  extends  from  the  seat  sup- 
porting  component  to  the  bottom  bracket  compo- 
nent. 

20.  The  vehicle  component  according  to  either  of 
Claims  1  8  or  1  9  wherein  interior  spaces  of  the  down 
tube,  the  top  tube  and  the  seat  tube  are  in  fluid  com- 
munication  with  each  other  for  defining  the  sealed 
space. 

21  .  The  vehicle  component  according  to  any  of  Claims 
1  8  to  20  wherein  the  frame  component  further  com- 
prises: 

a  seat  stay  that  forks  downward  and  rearward 
relative  to  the  top  tube;  and 
a  chain  stay  that  forks  rearward  relative  to  the 
bottom  bracket  component; 

wherein  the  sealed  space  is  disposed  within 
at  least  one  of  the  down  tube,  the  top  tube,  the  seat 
tube,  the  seat  stay  and  the  chain  stay. 

22.  The  vehicle  component  according  to  Claim  21 
wherein  interior  spaces  of  the  down  tube,  the  top 
tube,  the  seat  tube,  the  seat  stay  and  the  chain  stay 
are  in  fluid  communication  with  each  other  for  de- 
fining  the  sealed  space. 

a  frame  body  including: 
40 

a  head  component  for  supporting  a  front 
wheel; 
a  seat  supporting  component  for  support- 
ing  a  seat;  and 
a  frame  component  coupled  to  the  head  45 
component  and  to  the  seat  supporting 
component,  wherein  the  frame  component 
defines  a  sealed  space  that  is  hermetically 
sealed  from  the  head  component  and  the 
seat  component;  and  so 

wherein  the  frame  component  includes  a  gas 
opening  disposed  on  a  side  surface  thereof  and  dis- 
placed  from  the  head  component  and  the  seat  com- 
ponent.  55 
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Figure  1 
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Figure  2 

O  
CM, 

ID 
CM 

CM 
CM 

CM rO, 
CM 

CM 
CM 

CM/ 

.CD 

CD 
"CM 

/  
/  

O 
00. 

CM' 

CM 

CD 
'CM 

Is-. 
CM 

CD 
"CM 

CO 
CM 

CO, 
CM 

CD. 

CO CD 
CM 

O 
CD' 

9 



EP  0  819  599  A2 

Figure  3 
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Figure  4 
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